Oral (po) dosing with RSU 1069 or RB 6145 maintains their potency as hypoxic cell radiosensitizers and cytotoxins but reduces systemic toxicity compared with parenteral (ip) administration in mice.
RB 6145 is a pro-drug of the hypoxic cell radiosensitizer RSU 1069 with reduced systemic toxicity. The maximum tolerated dose (MTD) of RSU 1069 for C3H/He mice was 80 mg/kg (0.38 mmol/kg) ip but 320 mg/kg (1.5 mmol/kg) following po administration. The MTD values of RB 6145 were 350 mg/kg (0.94 mmol/kg) ip and 1 g/kg (2.67 mmol/kg) po. Toxicity of RSU 1069 toward bone marrow stem cells was also less after po administration than after ip administration; 0.1 mmol/kg ip RSU 1069 and 0.38 mmol/kg po RSU 1069 both reduced the surviving fraction of clonogenic CFU-A cells by 50%. Oral administration of RSU 1069 resulted in lower spermatogenic toxicity. No loss of intestinal crypts was detected after ip or po administration of RSU 1069. Some nephrotoxicity was observed in half of the mice given the highest po dose of 1.5 mmol/kg of RSU 1069; this was not observed following the highest ip dose of drug. For RSU 1069 and RB 6145, administered by either route, the maximum hypoxic cell radiosensitization in murine KHT sarcomas, occurred when the drugs were given 45-60 min before 10 Gy of X rays. The degree of radiosensitization produced by a particular dose of either compound was largely independent of the route of administration. Preliminary pharmacokinetic studies, using 3H-RSU 1069, suggested that anti-tumor efficacy correlated with peak blood level of label and concentration in the tumor at the time of irradiation, which were not reduced by po compared with ip administration. Normal tissue toxicity tended to correlate with total exposure over time, which was reduced approximately two-fold by po administration. Oral administration of RSU 1069 or RB 6145, as well as being convenient, may give therapeutic benefit since dose-limiting toxicity in mice was reduced compared with parenteral administration, whereas radiosensitizing activity was less affected.